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AMENDED CLAIMS 

(Received by the International Bureau on 22 July 2004 (22.07.2004): 
original claims 1-79 unchanged ; claims 80-140 added (10 pages)] 

means for iocreasing the outside diamBter of the adjustable expansion cone assesnbly by displaciag die 
actuator and the adjustable expat^sion cone assembly relative to the eaqpaiidable tnbulax 
member in a second direction opposite to first diiectioiL 

78. The apparatus of claim 77, wherein the means for displacing the actuator of die apparatus in the flrst 
direction conqnises: 

means fox in^acting the actuator. 

79. Tbe ap^mratos of claim 77, wherein the means for displaciqg die actuator and the adjustable expansion 
cone asseihbly relative to die egqyandable tobular member in die first direcdon comprises: 

means for in^iacting the actiauir. 

80. A method of radially e^qwnding and pbstically deforming a tubular meniber, con^nisin^ 

ladiaUy expanding at least a portion of die tubular member by increasing an operating pressure of a vohune of a 

fluidic material contained by at leasl a portion of die tubulaT member; and 
radially expanding and plastically deforming at least a portion of the tubular member by displacing an es^iansion 

device xvidiin die tubular member. 

8 1 . Hic method of claim 80, wberein Ifae volume compcises an annular volume. 

82. The method of claim 80, wherein die es^iansion device is controUably adjustable fiom a first outside 
diameter to a second outside diameter. 

83. An apparatus for radially e:q>anding a tubular meniberi comprising: 
a tubular support member, 

an adjustable expansion device movably coupled to die mbular si^port mnnber; and 
means for adjusting the acynstablc expansion device. 

84. Ibe apparatus of claim 83, wherein die means for adfusting the adjustable ei^ansion device conqnises: 
fictional means for adjtisting the adjustable e3Cpansion device. 

85. The apparatus of claim 83, wfaerdn die means for adjusting die acQustable ejqiansion device comprises: 
resilient means for adjustia^ the adjustable e^qpansion dennce. 

86. An adjustable aqmision device, conqirisjng: 
a tubular support member; 

an adjusuble e^qiansion device movably coupled to the tubular siqiport member, con^uising: 
a phirali^ of eaqiansion segments; and 

means for guiding the expansion segments on die tubuhr si^pon member, and 
means for a^'usting die a<$ttstBblc eaqiansion device. 
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87. Tbe a^y ostablc expansion device of claim 86, wherein the adjustable expansion device fortiicr 
conpiises: 

means for interlocking the expansion segments. 

S&. The adjustable esqianslon device of claim 86, wheiein the means for adtjnstiQg the adjustable expansion 
device conqnises: 

resilient means for si^jporting the expansion segments. 

89. The adjustable expansion device of claim 86, wherein die expansion segments include first and second 
interleaved groi:q»s of expansion segments. 

90. The adjustable expansion device of claim 89, wherein the means for adjusting the adjustable expansion 
device comprises: 

means for displacing the first and second interleaved groups of expansion segments in opposite 
directions. 

91. A mediod of operating an adjostablc oqpansian device cozi9>risiag a plurality of expansion segments, 
conqpxismg: 

guiding the eoipansion segments on a tapered body; and 

controBably displacing the expansion segments along the tapered body. 

92. The method of claim 91, forthercomptising: 

rcsiiiettfty guiding the e^^nsion segments on the tapered body. 

93. The method of claim 91, further cDII^Irisi]]^: 
interlocking die expansion segments. 

94. The method of dahn 91. fiiidierconqiirising: 

dividing the expansion segments into first and second groups of e^qpansion segments; atxl 
interleaving die first and second groups of expansion segments. 

95. The mediod of claim 94, iucflier comprising; 

ovcdapping the first and second groqis of esqiansion segments. 

96. The method of claim 94. wherera contmBably di^ladng die expansion seginents alODig die tapered 
body comprises: 

displacing die first and second intedeaved groins of eaqiansion segments in opposite directions. 
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97. A method of operadog m adjustable expansion device conq^dsing a phsality of expansion segments, 
conipiisiikg: 

guiding the expansion segments on a muld-sided tiered body; 
inTerloddng the epqiansion segments; and 

connoUably displacing the expansion segments along the tapered body. 

98. A method of c^serating an adjustable expansion device con^jsiDg a phuality of expandoo segments, 
conq^rising: 

resiliency guiding the esq^ansion segments on a multi-sided tapered bod>r, 

guiding each of the expansion segments on opposite sides in the cixcinnfeiential diiection; 

intedocldug the 63q)ansioii segments; and 

controUaMy displacing Hhe expansion segxxieuts along d» tapered body. 

99. A method of operatiiig an a<$nstable expansion device compiising a phnaliiy of expansion segments, 
con^rising! 

dividing the expansion segments into first and second groiqps of e^qiansion segments; 

ioxerieaving the £bst and second groups of expansion segments; 

overlapping the first and second groups of expansion segments; 

lesiHently guidbg die esqpassion segments on a multi-sided tapered body; 

guidhlg each of the expansion segments on opposite sides in die circumferential directiox^ and 

controilably di^ladng die expansion segments along die tapered body. 

100. A method of opetating an ac^nstHble expansion device coupxising a phuality of esqiansion segments, 
conqirisiiig: 

dividing the e^qpansion segments into first and second gnwqis of expansion segments; 
inierleaving the first and second groups of expansion segments; 
guiding the expansion segmEnts on a multi-sided tapered body; and 

controDably di^lacing the nq>an5ion se^nents along tfie tapered body while also relatively displacing 
the first and second groups of expansion segments id opposite diiectioDS. 

101. A method of plastically defomtdug and radially eiqiaDding an caqpandable tubular member an 
{^paxatus conq)ii5lDg a tubular support member, an aii^'ustBble e^qpansion device movably coupled to &e tubular 
si^port member, and an actuator movably coiqiled to the tubular support member fax adjusting the adjustable 
expansion device, comprising: 

coiqiUng a first end of the esqpandable tubular member to a tubular structure; 

locldng the actiator to the tubular suppcut menober of ftm qipatatns; 

inserting the apparatus into the first end of Ae expandable tubular msndiear; 

moving die actuator and the adjustable expansion device of die i^qmratus out of the second end of the 

esqiandable tubular member, 
rdnsening tte actuator of the apparatus into the second end of the expandable tubular mcinb^ 
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wilockaig the aetoator fiom the tubular si^^port member of the ^aiams; 

totatijag tlie actuator relanvc lo the tubular support member of the apparatus; and 

increasing the outside diameter of the a^ostable expansion device by moving the tubular support 

member relative to the actuator, tbs adjustable expansion device, and the expandable tubular 

member; and 

plastically defonmng and radially expanding the expandable tubular member by moving the adjustable 
ej^ansion device through the expandable tubular member. 

102. The method of claim 101, whciem fbfi tubular support member includes one or more higs; wherein the 
actuator includes one or more corresponding retaining slots; and wherein loddng cornprises positioning the lugs 
mto the corresponding retaining slots. 

103. The me&od of claim 101, wherein the tabular sii^iport maxhtt includes one or more higs; wherein the 
actuator includes one or more corresponding retaining slots; and wherein unlocking courses posidoning 1^ 
lugs out of engagement with cotrespondit^ retaining slots. 

104. The method of claim 101, wherein moving the tubular snpportmember relative to the actuator, &e 
adjustable expansion device, and the esqiandBbie tnbular meinber conqnises: 

tide actuator ftictionally engagh^ the e3q>andablB tiibular member. 

105. The method of claim 101, wherein moving the adjustable expansion device through tiie expandable 
mbular mendier comprises: 

pulling die adjustable expansion device through esqumdable tubular member. 

106. The method of claim 101, ftJTther corr^nising: 

fluidicly sealing the interface between the tubular support member of the sqiparatns and the e^^andable 
tubular member, 

wherein moving ^e adjustable expansion device tlirough the expandable tubular member con^rises: 
iqecthig a pressurized fhdd hxto tile tubular support meniber, 

107. A method of plastically deforming and radially esqianding an esgmdable tubular menibcr using an 
apparatus comprising a tubular siq>port member, an adjustable esqpansion device movably coupled to titc tubular 
support member, and an actuator movably coupled to the tubular stqiport mendier for adjusting the adjustable 
expansion device, comprising: 

coiqplhig a fint end of the edq>andabl8 tubular naembcr to a tobiilar structure; 
inserting die apparatus inio Ae first end of dw expandable tubular mend)er in a first direcdoi^ 
displacmg the actuator of tbc apparatus in a second duectioa opposite to t» first directioo; 
applying a resilient biasing force to the adjustable expansion device in HiQ second direciion; 
moving the actuator and the adjustable expansion device of the apparatus out ofihe seccmd end of the 
expandable tubular member 
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rcinsertmg the actnatnr of the apparatus iota the second end of flie es^andable tubular member in flie 
second direction; 

increasing tibe outside diameter of ac^ustable esgsansion device by displacing the actuator and the 
adjustable expansion device relative to the expandable tabular msxaber in the first direction; 
and 

plastically deformmg and radially esqpanding the expandable tubular member by moving ibe adjustable 
expansion device 'tiuough fbt expandable tubular roeniber in second direction. 

lOS. The method of claim 107, wherein di^lacing the actoator of the qi^iaratas in the second direction 
coniprisesi 

inqiactzng dte actnator vfhk the first end of a^qjandable tobnlar member. 

109. The me^d of claim 107» Di^erein di^laoing die actuator and flie adjustable expansion device relative 
to the expandable tubular member in the first directiafn ccnopiises; 

in^cting the actuator 'with tbe second end of &e expandable tubular member. 

1 10. Tbe method of claim 107, wherein moving the adjustable expansion device tiirough tibie expandable 
tubular member coo^dses: 

pulling tile a<y usmble expansion device dtfough the e2q;>andable tubular mend>^. 

111. The method of claim 107, finthei coit^rising: 

iluidicly sealing the Inier&ce between the tubular su|^ort mend>er of the ^araius and die expandable 
tabular member; 

wherein moving ikt at^ustable esqpansian device thrtmgb the expandable tubular member comfmses: 
injectbg apressunzed fluid into the tubular $iq>pozt member. 

112. An adjustable expansion device, conqixising; 
a plurality of expansion segments; 

means for guiding tbe expansion segments on a tapered body; and 

means fN controllably displacing tbe esqransion segments along fiic ti^Mored bodty. 

1 13. The asscn^ly of claim 1 12, fonher comprising: 

means for resilicmly guiding the esqiansion segments on the tapered body. 

1 14. Ibe assembly of claim 1 12, turtiber comprising: 
means for interiocldng the expansion segments. 

1 15. The assembly of claim 1 12^ farther coiiq>risxng: 

means for dividing the e^anslon segm^ts imo first and second ffoaps of expansion segmmls; and 
means for interleaving tte liist and second groups of e^opansion segments. 
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1 1 6. The asseiubly of claim 115, fitttbcr con^rising; 

means for overlapping the first and second groups of e;cpaDsion segments, 

! 17. The assenAily of claim 115, wherein the means Ibr controllqbly displacing the expansion segments 
along the t^xed body con^nises: 

means for displacing the fust and second interleaved groi^is of expansion segments in opposite 
directioos. 

1 18. An acSustabk expansion device, con^iising; 
a phuaJity of cjqiansion segnaents; 

means ibr guiding the expansion segments on a nmlti-sided tapered body; 
means for interlocking thd expansion segments; and 

means for controliably displacing thje expansion segments along die tiered body. 

119. An adjustable expansion device, compiising: 
a plurality of e;q>ansian segments; 

means for resilieoay goiding the expansion segments on a muhi-sided tiq[>eredbody; 

means for guiding each of the expansion segments on opposite sides in die circumferential directioa; 

means for interlocking the expansion segments; and 

means for controliably displacing the expansion segments along the tapered body. 

120. An a^ustable ^qmnaion device, comprising: 
a phiratity of expansion segments; 

means for dividing the expansion segments into first and second groups of e)q>ansum segments; 

means for interleaving the first and second groups of expansion segments; 

means for overlapping the first and seccmd groups of expansion segments; 

means for resilienHy guiding the expansion segments on a molii^ided tapered body; 

means for guiding each of the expansion segments on opposite sides in 4xe cifcumfeiential direction; 

n^ans for controliably displacing the e39>ansion segments along the tapered body. 

121. An adjustable e^ansion device, compiising: 
a phnalfty of eiq^ansion segmeoats; 

means for dividing the eiqpansion segments imo first and second groups of expansion segments; 
means for kterleaving the first and second groups of eaqpansion segments; 
means for guiding the expansion segments on a malxi-sided tapeied body; and 
means for controliably displacing the expansion segments along the tapered body ^vhile abo relatively 
displacing the lirsc and second groups of expansion segments in opposite directions. 
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1 22 . An appaiB^ ^oi plasUcaUy defomang and radially rapanding an esqmsdable tubular xneoiber, 
Cukupiising: 

a tubular sappait member; 

an adjustable expansion device movably coupled to the tubular support member; 

means for actuats^ the adjustable expansion device; 

means for locking &e actuator to the tubular support member of Qie apparatus; 

means for unlocldng tbe actuator fasm the nibular support member of the ^aratus; 

means for increasing the outside diameter of the adjustable eiqiansion device by moving die tubular 

support member relative to the actuator, the adfustable expansion device, and die eT^andable 

tubular member. 

123. The i^tparanis of daim 1 22, ^^icrein the tubular si^ort mem b er includes one or more bigs; herein 
the actuator includes one or more coxresponding letaxning slots; and Tidierexn the means for looking courses 
positioning the lugs into the oozresponding retainmg slots. 

124. The apparatus of claim 122, wherehl the tubular stqiport member inchides one or more lugs; wherein 
the actuator includes one or more coire^nding retaining slots; and ^n^hercin the means for unlocldng con^rises 
positioning the hig^ out of engagement with correspondiog retaitdn^ slots. 

125. The method of claim 122, further con^rising: 

means for fhiidicly sealing the intciiace between the tubular st^yport member of the sq;»paratus and the 
e}q)andable mbular member. 

126. An ^yparatus for plastkally deforming and radially eaqpanding an expandable tubular member, 

*7t*mp* ismg' 

a tabular siqiport rnfmltf ; !^ 

an adjustable eicpansion device movably coiqilcd to tho tubular si^ort member; 

means for actuating the adjustable expansion device; 

means for displacing flie actuator of die apparatus in a iSrst direction; 

means for i^lymg a resilient biasing foxce to die ad|jiistable es^imnsion device xxdien die adoator is 

displaced in the first direction; 
means fin* incroaRinB the outside dfauueter of the adjustable esqpansion device by disfilacing die actuator 

and die adjustable e3q>ansion device relative to the esqiandable tubular member in a second 

direction opposite to die first diiection. 

127. The ^aratus ofdaim 126, wherein the means for displacmg the actuator of die apparatus tn fte fiist 
diiectloacomi^nses: 

means for Impacting fte actuator. 
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128. The s^paratDs of elaiA 126, wbeiein tibc means for displaciug ^ actnatar and the adjustable ej^ansion 
device lelativt to the expandable tubuiai member in the 1^ diicction coo^ises: 

means for inqiactiiig the actuator. 

1 29. An a|>paratQS for radially expanding a mbular member; compiisiog: 
a tubular support member; 

an a<]yu5t&ble e;q>ansion cone assenibty movaibly coupled to the tabular support member; and 
means for adjiisting the adjustable expansion cone assembly; 

wherein the adjustable expansion cone assembly comprises one or more rigid moveable esqpansion cone 
segments. 

130. An adjustable expansion cone assembly^ comprising: 
a tubular support memben 

an adjustable expansion cone movably coupled to die tubular support member, conqirising; 
a plurality of rigid eoqpansion cone segments; and 

means for guiding the rigid CTqpansion cone segments on the tubular si^port member, and 
means for ac^usting the adjustable expansion cone. 

131. A method of opeiatiiig an aigustable e)q»ansion cone assembly con^irising a phsality of rigid 
eaqpansion cone segments, con^rislng: 

guiding the rigid expansion cone segments on a tapered body; and 

controllably di^lacing the rigid expansion cone segments along the tapered body. 

132. A method of operatixig an a<$nstable eiqiansion cone assemibly comprising a plumlity of rigid 
expansion cone segmonts, con^msiog: 

guiding tile rigid expansion cone segments on a mnhi*8ided tapered bodty; 
interlocking d» rigid expansion cone segments; and 

Qontrollably displacing the rigid expansion cone segments along the tapeied body. 

1 33. A method of operaliog an adjustable es^anslon cone assembly comprising a plurality of rigid 
expansion cone segments^ comprising: 

resiliently guiding die rigid o^nsion cone segments on a molti-sided tapered body; 

guiding each of die rigid expansion cone segments on opposite sides in die chcumfemntial direction; 

interlocking the rigid e^qiansion cone segments; and 

controBably di^lacing the rigid expansion cone segments along the tapered body. 

134. A method of operating an adjustable esqmn^mi cone asseaiibly conqirising a phmlity of rigid 
expansion cone segments, comprising: 

dividing the rigid expansion cone segments into first and second groins of rigid expansion cone 
segment^ 
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interleaving the first and second groups of rigid ej^ansion cone segments; 
overlapping the first and second groiqjs of ligid e^ansion cone segments; 
resiliently guiding ^e rigid expansion cone segments on a multi-sided tapered body, 
guiding each of the rigid expansion cone segments on opposite sides ill ifae circumfercntia] direction; 
and 

connroUably displacing the rigid expansion cone segments along the tapered body. 

135. A method of operating an adjustable expansion cone assembly conqirishig a plurality of rigid 
expansion cone segments, comprising: 

dividing the rigid expansion cone segments into first and second groq>5 of e^qpansion cone segments; 
interleaving the first and second groins of ej^Moision cone segments; 
guiding &e esq^ansion cone segments on a molti-slded capered body; and 
controllably displacing the expansion cone segments along the tapered body vrhUt also reladvely 
displacing the first and second groins of expansion cone segments in opposite directions. 

136. An adjustable esfpaosion cone assend>ly, comprising: 
a plurality of rigid expansion cone segments; 

means for guiding the rigid expansion cone segmema on a tapoed body; and 

means' for controllably displacing the rigid expansion cone segmmts along the tapered body. 

137. An ac^ustable e;q>an$ion cone assenobly, cornprising: 
a phnality of rigid ej^Kmsion cone segments; 

means for guiding the rigid eiqsansion cone segments on a nmld-sided tapered body; 
means for interlockiog the rigid expansion cone segments; and 

means for controllably displacing tits rigid expansion cone segments aloi^ die t^ieredbodty. 

138. An adjustable ecspansion cone assembly, con^nising: 
a pluraliiy of rigid expansion cone s e gmmtb; 

means for resiliently guiding the rigid expansion cone segments on a nmM^aided tapered bod^; 
means for guiding each of tfie rigid expansion cone segments on opposite sides in tbe circumlbrential 
direction; 

means for interlocking die rigid e?q)ansion cone segments; and 

means for controllably displacing the rigid expansion cone segments along die tiered body. 

139. (Original) An adjustable oqiansion cone assenibly, comprisv^ 

a plurality of rigid expansion cone segments; 

means for drdding the rigid expanskm cone segnients liito first and second gr^ 

segments; 

means for intedeaving die first and second gmtqis of rigid expansion cone segments; 
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means for ovcr^ipiog &e &$t and second groups of rigid expansion cone segments; 
noieans for Tesiliently guiding the ligid expansion cone segments on a muItMided tapeied body, 
means for guiding eadi of the rigid expansion cone segments on opposite sides in the ciicnmfetential 
dircctiQn; and 

means for contiollably displacing the rigid e^^ansion cone segments along the tapered body. 

140. An af^ustablc e)q[)an5ioQ cone assenobly, conquising; 
a phiraliiy of rigid expansion cone segments; 

means for dividing die rigid expansion cone segments into inst and second groups of expansion cone 
segments; 

means for interleaving the fiist and second groups of rigid expansion cone segments; 

means for guiding ttte rigid expansion cone segments on a mnlti-sided tiered body; and 
means for controllably disfdacing tiie rigid expansion cone segokents along ^ tq;>ered body middle also 
relatively displacing iSbe first and second groiqis of rigid expansion ccutt segments in cpposiie directions. 
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